'Slow' K+-stimulated Ca2+ influx is mediated by Na+-Ca2+ exchange: a pharmacological study.
K+-stimulated 45Ca2+ influx was measured in rat brain presynaptic nerve terminals that were predepolarized in a K+-rich solution for 15 s prior to addition of 45Ca2+. This 'slow' Ca2+ influx was compared to influx stimulated by Na+ removal, presumably mediated by Na+-Ca2+ exchange. The K+-stimulated Ca2+ influx in predepolarized synaptosomes, and the Na+-removal-dependent Ca2+ influx were both saturating functions of the external Ca2+ concentration; and both were half-saturated at 0.3 mM Ca2+. Both were reduced about 50% by 20 microM Hg2+, 20 microM Cu2+ or 0.45 mM Mn2+. Neither the K+-stimulated nor the Na+-removal-dependent Ca2+ influx was inhibited by 1 microM Cd2+, La3+ or Pb2+, treatments that almost completely inhibited K+-stimulated Ca2+ influx in synaptosomes that were not predepolarized. The relative permeabilities of K+-stimulated Ca2+, Sr2+ or Ba2+ influx in predepolarized synaptosomes (10:3:1) and the corresponding selectivity ratio for Na+-removal-dependent divalent cation uptake (10:2:1) were similar. These results strongly suggest that the K+-stimulated 'slow' Ca2+ influx in predepolarized synaptosomes and the Na+-removal-dependent Ca2+ influx are mediated by a common mechanism, the Na+-Ca2+ exchanger.